Over the past two decades, there has been an emphasis on cognitive information processing approaches within the field of neuropsychology. This has been the dominant view held, and one that has resulted in a proliferation of research on the subject. More recently, a shift of interest has occurred that involves focusing on additional, noncognitive (emotional) factors. These factors have presented major hurdles to recovery and rehabilitation following brain damage (e.g
L. D. Nelson et al.
. As such, they pose a treatment challenge and bear closer scrutiny from an empirical perspective. Researchers have long realized the importance of cognitive sequelae to brain damage. Unfortunately, we know relatively less about noncognitive factors (acute and late-onset).
With an interest in the interplay between organic and emotional factors comes corresponding efforts to devise measurement instruments to address it. There have been two main approaches in this regard. One has been to use existing instruments largely borrowed from the psychiatric literature and apply them to neurological conditions. These methods have included personality questionnaires, symptom checklists, and semistructured interviews. Unfortunately, such assessment techniques were not designed with specific knowledge of brain/ behavior relationships in mind, and thus have had little direct applicability to neurological disorders or brain injury. Attempts have been made to modify existing measures (e.g., Minnesota Multiphasic Personality Inventory-2), improving their ability to detect subtle emotional changes associated with brain injury (e.g., Alfano, Finlayson, Stearns, & Neilson, 1990; Gass, 1991) . Results of such modifications are beginning to show promise with neurological cases and validation efforts continue (Gass & Wald, 1997) .
A second approach to testing brain-injured populations has been to develop new instruments standardized and normed on these individuals. One such instrument has been a personality inventory developed by Brooks and McKinlay (1983) . This measure consists of 18 pairs of adjectives describing extremes of behavior on which the individual is rated for premorbid and current levels of functioning. Another, the Neurobehavioral Rating Scale (Levin et al., 1987) , is a modified version of the Brief Psychiatric Rating Scale (BPRS; Overall & Gorham, 1962) , a standardized interview commonly used in psychiatric settings. Together with the Bond Neurophysical Scale (Bond, 1975) , these methods represent some of the first attempts to quantify emotional levels in neurologically impaired individuals.
While both approaches offer a means of measuring emotional functioning, they also confront similar methodological issues when applied to a neurologic population. An example of this has been their relative lack of standardization in brain-injured samples.
An additional problem with traditional test techniques has been their failure to account for quantitative change, pre-, postinjury. It is well-understood that comparing premorbid with present levels of functioning is integral to understanding the impact of the brain event (Levin et al., 1987; Nelson & Cicchetti, 1991) . Relative to a known or suspected organic event, the anchoring of before and now becomes an important, new dimension in assessment. Without the construct of functional change, direct effects of brain damage on cognitive or emotional levels remain elusive.
Reliance on the patient as primary respondent poses an additional methodological issue. Symptoms frequently include cognitive deficits, many of which leave neurological patients unable to reliably complete or respond to traditional test techniques. Often, memory functioning is impaired and recall at or around the time of the neurobehavioral event is limited. In cases of severe anterograde or retrograde amnesia, recall may be virtually absent. Added to this is the fact that some classifications of brain injury are so severe that examiners cannot rely on patients to accurately report their condition. For example, severe language disturbances, like aphasia, prohibit reliable responding.
In some neurological disorders, emotional factors of denial or indifference are also evident that disallow any insight into one's emotional status (e.g., Prigatano & Schacter, 1991; Ramachandran & Rogers-Ramachandran, 1996; Lezak, 1995) . This is particularly true in some forms of frontal lobe disorder (including head injury) and during later stages of Alzheimer's disease. Defects in cognitive processing are cardinal symptoms of brain damage. When these defects impair judgement and internal monitoring, self-report techniques become unreliable for estimates of prior and current functioning. It follows that administration of traditional techniques (e.g., self-report) to such individuals may miss necessary aspects of their condition, their motivation for seeking assessment, or selective changes in functioning during the recovery process.
In response to concerns regarding traditional techniques, the Neuropsychology Behavior and Affect Profile (NBAP; Nelson et al., 1989) was developed. Test construction was undertaken in the late 1980s, and each of the above problems was systematically addressed. The result was a standardized instrument designed to measure emotional functioning following known or suspected brain injury.
The Neuropsychology Behavior and Affect Profile (NBAP; Nelson, Satz, & D'Elia, 1994 ) avoids many of the limitations of traditional personality tests. It is completed by a relative or close friend about the patient and provides a descriptive profile summary of premorbid and current personality functioning. Each of the five clinical scales measure a different construct: Indifference (e.g., lack of insight into one's injury), Inappropriateness (e.g., inappropriate or bizarre behavior), Depression (e.g., depressive symptomatology), Mania (e.g., irritability, euphoria), and Pragnosia (e.g., defective social or pragmatic communication style). One Neutral scale is included that consists of items designed to control for negative responding.
Despite rigorous test construction and subsequent cross-validation research on the NBAP, the need for further study to support use of it with closed head injury (CHI) patients is indicated. Original test development studies completed on the NBAP used individuals suffering from dementia (Nelson et al., 1989) . Cross-validation studies used stroke patients and individuals with Down syndrome (Nelson, Lott, Touchette, Satz, & D'Elia, 1995) . None to date have examined its validity in a CHI population. Studies are needed to determine whether the test is suitable for these individuals.
The purpose of the present study was to cross validate the NBAP using two samples of CHI individuals. In one respect, the two samples differed in terms of their reason for seeking service: The Clinical group was referred primarily by outside medical personnel. Approximately half were involved in formal litigation at time of testing, of which some used legal services to facilitate third-party payment. The Research group participated primarily as part of a larger research study with no direct personal benefit (monetary or otherwise). These head-injured individuals were thus felt to be less motivated by secondary factors (e.g., immediate help, monetary benefit), since their involvement in a research study had no direct potential effect on performance outcome. By comparing results based on two CHI groups with those of normal controls, concurrent validity of the NBAP could be directly examined. Comparison of CHI groups was expected to yield information on emotional functioning prior to and following an organic event.
METHOD

Participants
The Clinical sample consisted of 80 participants (56 males and 24 females), all of whom had been diagnosed with CHI. Participants were referred for neuropsychological assessment as part of ongoing follow-up evaluation and/or treatment for symptoms thought to be CHIrelated. Review of medical records revealed that the vast majority of subjects sustained mild to moderate head injuries as judged by neurologists at time of intake neurological exam. Testing was performed approximately 24 months postinjury. Approximately half of this sample were in first-or third-party litigation. Motor-vehicle accidents accounted for the majority of CHIs. Mean educational level was 12.96 years (SD ϭ 3.12). Mean age was 33.68 (SD ϭ 13.85). History of previous head injury or history of other neurological disorder (e.g., pre-existing seizure disorder, cerebrovascular disease, or neurodegenerative disorder) were bases for exclusion.
The Research sample was comprised of 48 participants who were part of the National Institutes of Health (NIH) funded UCLA Brain Injury Research Center (BIRC). This cohort comprised consecutive patients tested 6 months following a moderate to severe CHI (Glasgow Coma Scale Score M ϭ 10.2, SD ϭ 4.0). Subjects were directly approached at time of intake or, in the case of those with loss of consciousness, approached during recovery. Computerized tomography (CT) scan results showed single or multiple abnormalities in all patients. As with the Clinical group, the majority of Research CHI participants were associated with motor-vehicle accidents. This sample included 38 males and 10 females whose mean educational level was 13.40 years (SD ϭ 2.39) and whose mean age was 33.11 years (SD ϭ 16.08). The purpose of using two differently ascertained CHI groups was to determine whether gross differences in injury severity level (mild to moderate vs. moderate to severe), injury to assessment interval (approximately 24 months vs. 12 months), or reason for referral (clinical vs. research) might differentially affect test outcome.
Control group data were obtained as follows. Graduate and undergraduate student volunteers (N ϭ 129), recruited from local colleges, were asked to rate someone they knew well, who was physically healthy, and who had no prior history of CHI, psychotic diagnosis, or substance abuse. Individuals rated comprised the normal control group. Mean educational level of the controls was 14.56 years (SD ϭ 2.73) and mean age was 37.93 years (SD ϭ 15.17). A significant difference between the Clinical and Control groups was obtained based on education, F ϭ 9.48(1, 136), p Ͻ .003. Similar results were evident when Research group participants were compared to controls, F ϭ 6.15(1, 138), p Ͻ .01.
Procedure
Relatives or close friends of participants in both the Clinical and Research samples were administered the Neuropsychology Behavior and Affect Profile (NBAP; Nelson, Satz, & D'Elia, 1994) as part of a larger neuropsychological battery. According to standard test instructions, relative respondents were asked to rate study participants in terms of how that individual was before a given event (in this case a closed head injury) and how they were now. Two separate scores were then derived from each of five NBAP scales: Estimated level of emotional functioning prior to the head injury and current level of emotional functioning. Scales were Indifference, Inappropriateness, Pragnosia, Depression, and Mania, using the 106-item set. Original development and standardization of the NBAP is described in detail in Nelson et al. (1989) .
Results
Concurrent validity: Present functioning. Concurrent validity was first established by comparing the two CHI samples in terms of postinjury levels of functioning (Now item subset) across each of the five NBAP scales. As reported in Table 1 , participants from the Clinical group scored significantly higher than Research subjects on four of the five scales (except Mania).
When the Clinical CHI group was compared to normal controls on each of the five NBAP scales, results were significant in expected directions (Clinical group means greater). Scale means and standard deviations for both groups (Now item subset) are reported in Table 2 .
When the Research CHI group was compared to normal controls, results showed significant differences across four out of five NBAP scales (Now item subset). As seen in Table TABLE 1 3, Mania scale scores proved to be the only nonsignificant finding, indicating similar levels of energy, mood, and behavior across groups on this construct.
Concurrent validity: Estimated premorbid functioning. Group comparisons were next performed between the two CHI samples using data based on the Before item subset (measure of estimated pre-injury level). Results were nonsignificant, indicating that the Clinical and Research CHI participants were at similar levels of perceived emotional functioning prior to their head injury (see Table 4 ). The two CHI groups were also each compared to normal controls. This was done to determine if emotional levels prior to a CHI event were significantly different than low levels reported by relatives of normal controls. Typically, determination of premorbid level requires anchoring based on an actual event, in this case a CHI. Since control subjects were assessed on only current levels of perceived functioning (Now), there were no direct data available for premorbid history (Before). However, the control procedure permitted them to be used interchangeably, as current or prior data contrasts, depending on the statistical comparison addressed.
When participants from the Clinical CHI group were compared to normal controls on the basis of premorbid (Before) status, significant differences were obtained. Results showed the Clinical CHI subjects as significantly less depressed, F(1, 208) ϭ 13.85, p Ͻ .0001, and less inappropriate, F(1, 208) ϭ 4.80, p Ͻ .05, than normal controls. In contrast, the Clinical CHI subjects were perceived to be significantly more manic (energetic, happy) prior to their head injury than normal controls. When the Research CHI subjects were compared to controls in terms of premorbid functioning, results were predictably nonsignificant.
Predictive validity. Stepwise logistic regression was performed on data from the five NBAP scales using first the Clinical group participants and the normal controls. This was done to determine predictive validity of the NBAP.
In these analyses, a forward stepwise logistic regression was performed using a maximum likelihood method of estimating parameters. As this procedure was designed to relax the assumptions of normality, log transformations were not undertaken on the variables. The criterion variable of Group was first dichotomized (Clinical group and normal controls) and predictor variables were the five NBAP scales. The scales were included in the regression as the intention of the analyses was to maximize clinical predictability.
Results demonstrated optimal prediction as a combination of two of the five clinical scales. The variables that were significant included the Pragnosia scale (b ϭ .13; coefficient/standard error ϭ 2.23) and the Depression scale (b ϭ .29; coefficient/standard error ϭ 4.97). The constant for the regression equation was Ϫ2.61 (coefficient/standard error ϭ Ϫ7.62).
Stepwise logistic regression was next performed comparing the Research group and the normal controls across each of the five NBAP scales. Best predictors included three of the five clinical scales. Significant variables included the Pragnosia scale (b ϭ Ϫ.14; coefficient/standard error ϭ Ϫ2.22), the Depression scale (b ϭ Ϫ.18; coefficient/standard error ϭ Ϫ3.09), and the Mania scale (b ϭ .08; coefficient/standard error ϭ 1.74). The constant for the regression equation was 1.62 (coefficient/standard error ϭ 5.19).
Item analyses. Item analyses were performed to determine the ability of individual items to adequately distinguish between CHI groups. Detection of items with relatively high and low concurrent validity was expected. Results would thus offer preliminary support for item retention.
As seen in Table 5 , a chi-square analysis was performed on frequency of agreement for individual NBAP items by group (Clinical and Control). Results showed that 79% of the 106-item set significantly discriminated between groups in the expected direction (Clinical endorsement rate greater). Items that failed to significantly discriminate were primarily from the Mania scale (11/22); the remaining items were from the Neutral Scale (which were included to control for negative responding).
DISCUSSION
This study represents the first attempt to cross validate and report on the Neuropsychology Behavior and Affect Profile (NBAP) using CHI participants. Overall, results were as follows. Concurrent validity for the NBAP was confirmed for each of the two different CHI samples. Scales that appeared to have greatest predictive validity (postinjury) in terms of their ability to classify persons according to CHI status were Pragnosia (i.e., socially defective communication style) and Depression. A tendency for relatives of the Clinical CHI subjects to rate premorbid levels as less severe than control respondents ratings of premorbid functioning was evident. This outcome raised the possibility of negative response bias when pre-injury emotional status is considered.
An important initial finding was strong support for cross validation of the NBAP in samples of CHI individuals. Results provided new understanding of underlying emotional levels in CHI, given the rather dramatic differences in ascertainment and characteristics of the two cohorts. It is rare that such a contrast is examined relative to CHI. The Clinical and Research groups differed, respectively, in terms of their initial reason for referral (clinical vs. research), time postinjury (approximately 24 months vs. 6 months post), and severity of brain injury (mild to moderate vs. moderate to severe).
In spite of these differences, results showed similar profile effects, regardless of group membership: Scale score results significantly distinguished each CHI group from normal controls in terms of postinjury (current or Now) status. These elevated domains have been reported in other neurological samples (e.g., Bond, 1975; Brooks, Campsie, Symington, Beattie, & McKinlay, 1986; Brooks, McKinlay, Symington, Beattie, & Campsie, 1987; Lezak, 1995; Prigatano, 1992) and may be part of a long-standing, typical clinical picture following closed head injury.
Inapposite to the above results, when CHI groups were directly contrasted, dissimilar levels of postinjury (current or Now) emotional functioning were obtained. Subjects from the Clinical group scored significantly higher across four out of five NBAP scales than individuals participating solely for purposes of research. This suggests that reason for referral, time of testing, and severity of brain injury all may be factors affecting emotional outcome. Clinic-referred individuals suffering from mild to moderate CHIs tested 2 years post were perceived to be significantly more depressed, inappropriate, indifferent, and impaired in social or pragmatic language functioning compared to their research counterparts. Based on these findings, the question is raised as to why CHI samples differed in terms of levels of postinjury emotional functioning. Accounting for group differences on the basis of ascertainment alone is not possible in the present study, since the groups also differed in terms of time of testing (postinjury) and severity of CHI. Prior studies of emotional functioning following brain damage have failed to uncover evidence of a general increase in emotional distress with increasing time following head injury (e.g., Dikmen, Machamer, & Temkin, 1993) . And the present finding of relatively higher levels of emotional functioning in subjects with less-severe head injuries argues against injury severity as a potential mitigating factor. It follows that reason for referral (ascertainment) may be accounting for group differences on the emotional factors. Specifically, groups may have differed in terms of motivational factors, with a tendency for clinic-referred patients to exaggerate emotional symptoms for purposes of obtaining help sooner or for reasons of secondary gain. Nelson and Cicchetti's (1995) review of research on emotional functioning and brain-impairment supports this possibility. The present study was not designed to examine each of these group variables and their relative impact on test performance. It may only be concluded that groups with this combination of descriptors produce different profiles on measures of emotional functioning. Nonetheless, results of prototypic research would predict that method of ascertainment (clinic-referred vs. research-based) is a factor of importance accounting for group differences in emotional functioning.
In addition to information regarding postinjury status, the present study also allowed for new interpretations concerning pre-injury emotional levels. The concept of premorbid functioning relates specifically to the Before subscale of the NBAP, which was designed to provide an anchor-point for perceived emotional change following a traumatic event. The Before subscale addresses a formidable psychometric problem in terms of how to measure premorbid or pre-injury baseline functioning. Present results demonstrated the robustness of this scale in terms of nonsignificant CHI group differences. But a surprising, new outcome was also demonstrated. Results showed a tendency for relatives of Clinical CHI subjects to rate premorbid levels as significantly lower or less severe than raters for controls.
This tendency speaks to a gradient effect in which raters appear to place selectively greater weight on current condition, while simultaneously making premorbid levels less severe than they really were. The implication is that, if someone has a brain injury and is doing poorly afterward, there may be a tendency to spuriously mitigate pre-injury status (Before levels). In this study, relatives perceived victims of CHI as less depressed and less inappropriate, prior to their accident, than noninjured controls. These are Clinical CHI patients with no prior psychiatric history and no prior history of brain damage.
The fact that significant premorbid differences were not found when CHI research subjects were compared with normal controls suggests that relatives of research participants may be less apt to minimize premorbid emotional levels. Important to interpretation of these results were differences between the two brain-injured groups. The first difference related to time of testing: The CHI Clinical sample had chronic complaints and was tested approximately 2 years postinjury (vs. 6 months post for CHI Research subjects). The second difference involved degree of brain damage: For Clinical CHI subjects, it was less severe than for the Research group. Given these two factors, the assumption is that, if someone has a brain injury and suffers chronic emotional problems afterward, there may be a tendency to rate prior levels of emotional functioning better than they were.
The outcome regarding premorbid functioning raised the possibility of negative response bias when pre-injury emotional status is considered. Important to consider in this regard, is that many subjects may have had less than perfect premorbid emotional levels. This is not to suggest a psychiatric history, but, rather, degrees of stress and periods of associated emotional dysfunction that occurred in the past. Direct examination of relative perception of premorbid functioning is indicated based on these results. The likelihood that this effect is associated with litigant status of participants, time-postinjury, or severity of brain damage, bears closer scrutiny in this regard. The Before construct will likely always be ambiguous, given problems inherent in retrospective analysis and the presumed likelihood of exaggeration in select populations (Lees-Haley, 1992) . Nonetheless, these findings point to an important psychometric issue which may be evident when premorbid levels are considered.
Despite encouraging psychometric support for the NBAP, certain limitations of this study remain to be addressed. Thus far, studies have been conducted in which samples of stroke, demented, and, now, CHI patients have been examined using the NBAP. Results have all shown consistent patterns of elevated emotional functioning across four out of five NBAP scales following a brain event. Further study is needed to determine if a differential pattern of emotional functioning exists. At present, it is unclear if groups can be distinguished in terms of profile patterns or configurations of scores. It is likely that clinical elevations of emotional functioning will occur following a traumatic event. Less certain is how neurological conditions vary on the basis of patterns and configurations of these emotional constructs using the NBAP.
More problematic is the inherent assumption that all CHI patients are alike. We know from the pathophysiology of head injury, that different subtypes emerge involving, for example, orbitofrontal and dorsolateral areas of the brain. Sample size would not permit additional subclassification by lesion locus in the present study. Thus, the notion of localized effects could not be directly examined. It would be of interest to examine manic symptoms in this context, since an increase or decrease may be expected in certain cases of brain damage (orbitofrontal or dorsolateral, respectively).
An additional area in need of further study pertains to the Mania scale. The fact that a relatively high number of Mania items failed to adequately distinguish clinical CHI patients from controls suggests that some items from this scale may be adding little to overall scale score variance. Removing items identified as poor group discriminators and comparing an abbreviated version of the Mania scale to the full scale would be a logical next step. If one takes into consideration results of several studies by these investigators using demented, stroke, and, now, CHI subjects, it would appear that the Mania scale may not be a sensitive index of emotional change following an organic event. Additional research is needed to examine this construct further.
Finally, the need to obtain larger, more well-defined clinical CHI samples was raised. This need follows from the disparity of descriptors between the present Research group, which contained well-defined injury levels, and the Clinical group, in which injury levels were restricted to judgements made by neurologists using available medical findings. The need for more descriptors for each sample is clear. Larger samples would make possible additional analyses (e.g., factor analytic, construct validity) and the addition of well-defined subject descriptors would allow for direct examination of specific demographic effects.
Despite these limitations, results strongly supported concurrent and predictive validity of the Neuropsychology Behavior and Affect Profile across two different samples of individuals suffering closed head injuries. Also, a relatively new finding emerged in the field of neuropsychological assessment: Significantly lower levels of premorbid emotional functioning were reported in clinical compared to research settings. This may result in interpretations regarding emotional change that are inadvertently altered by yet-unknown factors. Follow-up inquiry by clinicians would be indicated on this basis to supplement direct measurement.
